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@ Frictional material. 

(g) A frictional material is made of cloth which is 
impregnated with an impregnating agent such 
as a bituminous material, synthetic resin, etc. 
The cloth is woven by a multiple yarn made by 
twising single yarns optionally with reinforcing 
metal wires. The single yam consists of a cent- 
ral core in the form of a robing or a yarn of 
inorganic fibers such as glass fibers, rock wool, 
ceramic fibers, etc. and a covering element in 
the form of a sliver of organic fibers such as 
staple fibers, aromatic polyamide fibers, 
flame-resistant fibers, etc. The frictional ma- 
terial obtained is excellent in physical strength 
and in resistance against heat, effective for 
preventing dispersion of dust and irritation to 
human bodies, and advantageous from the 
viewpoint of cost. 
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This invention relates to an improvement of a 
woven type frictional material to be used as a winch 
for a marine machine or a construction machine, a 
brake lining or an automobile disk pad. 

One of the existing woven types of frictional ma- 
terials (using cloth as its basic element) is made by 
preparing cloth which is woven with one of a mixture 
of asbestos fiber, aramid fiber, glass fiber, rock wool, 
ceramic fiber, staple fiber, or the like, and by impreg- 
nating the cloth with a bituminous material or a syn- 
thetic resin such as asphalt, gilsonite, tung oil, etc. 

The existing frictional material indicated above, 
however, involves the following problems because of 
the fiber or fibers used as the basic element of the 
cloth: 

(1) Among the fibers indicated above, asbestos 
fiber was considered to be an optimum frictional 
material because of its excellent resistance 
against heat and friction. However, the use there- 
of has been restricted because it adversely af- 
fects human bodies. 

(2) Rock wool and ceramic fibers are physically 
weak and, during handling, produce dust which ir- 
ritates the human skin. 

(3) Glass fiber is physically strong, but produces 
dust during handling, as does rock wool and cer- 
amic fibers. 

(4) Staple fiber is not resistant against heat 
Since each of the fibers used as a basic element 

of existing frictional materials has advantages and 
disadvantages from different viewpoints, as indicated 
above, an improvement thereof is strongly desired. 

We have now developed an improved frictional 
material which does not produce dust during handling 
and remarkably increases the physical strength of the 
frictional material without reducing the resistance to 
heat. 

According to an aspect of the invention, there is 
provided a frictional material comprising cloth which is 
impregnated with an impregnating agent, the cloth be- 
ing woven by using a single yarn which comprises a 
central core in the form of a robing or a yarn of an in- 
organic fiber and a covering element in the form of a 
sliver of an organic fiber. 

Since the central core of the frictional material is 
a robing or a yarn of an inorganic fiber, it compensates 
the relatively less heat-resistant properties and phys- 
ical strength of the sliver of organic fiber which covers 
the central core. The sliver of organic fiber prevents 
irritation to human skin by the robing or yarn of inor- 
ganic fibers. The impregnating agent increases the 
heat-resistance and physical strength and prevents 
dispersion of dust 

An embodiment of the invention is explained be- 
low with reference to Figs. 1 to 6, in which: 

Fig. 1 is a side elevation of a multiple yarn of cloth 
for a frictional material embodying the invention. 

Fig. 2 is a cross-sectional view of the multiple 



yarn. 

Fig. 3 is a side elevation of a singl yarn which 
forms the multiple yarn. 

Fig. 4 is a cross-sectional view of the single yarn. 
5 Fig. 5 is a perspective view of a central core in the 

form of a robing or yarn. 

Fig. 6 is a perspective view of a sliver covering 
element. 

In these drawings, A designates a single yarn 
10 which forms cloth of a frictional material, 1 denotes a 
centre core in the form of a robing or a yarn of organic 
fibers, which forms the single yarn, and 2 indicates a 
covering element in the form of a sliver of organic fib- 
ers. 

15 The term "robing" means an element made by 

converging numerous continuous fibers having micro- 
scopic diameters (unit of n). The term "sliver" means 
a felt-like yarn obtained by covering a mass of disor- 
derly oriented short fibers through a carding or a cov- 

20 ering machine. 

An optimum inorganic fiber to be used as the cen- 
tral core is a glass fiber which possess both heat re- 
sistance and physical strength. The glass fiber is pre- 
ferably 100 to 300 TEX thick. Otherfibers such as rock 

25 wool and ceramic fibers may also be used if they are 
continuous fibers. However, since they are short fib- 
ers which are difficult to shape into a robing, it is re- 
commmended to mix them with staple fibers and 
slightly twist them into a yarn. 

30 Representative organic fibers to be used as the 

covering element 2 are, for example, staple fibers, ar- 
omatic polyamide fibers (commercially available un- 
der the name of "Kevlar"), flame-resistant fibers (com- 
mercially available under the name of "Kainor" which 

35 is a carbon fiber made from a polyacrylonitrile fiber 
and having a low degree of carbonization). 

The staple fiber is less heat-resistant. However, 
it is economic, and can be easily shaped into a sliver. 
In contrast, aromatic polyamide and flame-resistant 

40 fibers are short fibers, and provide less physical 
strength to a sliver made thereof. However, they are 
excellent in resistance against heat and in sliding 
property. They are more expensive than the staple fib- 
er. 

45 In view of the foregoing analysis, it is advanta- 

geous and most preferable to use a cotton-mixed sliv- 
er made by using staple fibers as a major element and 
adding one or both of aromatic polyamide fibers and 
flame-resistant fibers. 

so The mixing ratio of aromatic fibers and/or flame- 
resistant fibers with respect to staple fibers is prefer- 
ably 20% or less. If it is more than 20%, the cost be- 
comes high. The sliver is preferably 150 to 300 TEX 
thick. 

55 Fig. 3 shows a procedure in which the single yam 

A is made by winding the covering element 2 of organ- 
ic fibers on the central core 1 in the form of the robing 
of inorganic fibers. The ratio of the central core 2 and 
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the covering element 2 in the singl yarn A is prefer- 
ably such that the central core occupies 35 to 70% of 
the entirety. If it is less than 35%, the resistance 
against heat is reduced, and the cost increases. If it 
is more than 70%, the covering ratio decreases. The 5 
covering ratio of the central core by the covering ele- 
ment is preferably 100% in order to prevent dispersion 
of dust from the central core. However, it is difficult 
practically, and the order of 80% will be maximal. 

Fig. 1 shows a procedure in which a multiple yarn w 
is made by twisting the single yarn A with a metal wire 
3. The metal wire 3 is used to increase the strength. 
By weaving the multiple yam, cloth is obtained, which 
is excellent in physical strength and in resistance 
against heat and prevents irritation to human bodies. 15 
By impregnating the cloth with one or both of a bitu- 
minous material or a synthetic resin, a frictional ma- 
terial is obtained, which has an excellent physical 
strength and resistance against heat and prevents 
dispersion of dust. In particular, when the covering 20 
element 2 includes staple fibers as its major material, 
adhesion of the impregnating agent is improved, 
which leads to more perfect prevention of dispersion 
of dust. 

As described above, the invention provides a fric- 25 
tional material which is excellent both in physical 
strength and in resistance against heat, effective for 
preventing dispersion of dust and irritation to human 
bodies, and remarkably advantageous from the view- 
point Of COSt. 30 



tral core comprises 35 to 70% of the yarn. 

6. A frictional material as claimed in any one of the 
preceding claims wherein the single yarn is rein- 
forced by twisting with a metal wire. 



Claims 

1. A frictional material comprising cloth which is im- 35 
pregnated with an impregnating agent, the cloth 
being woven by using a single yarn which com- 
prises a central core in the form of a robing or a 
yam of an inorganic fiber and a covering element 

in the form of a sliver of an organic fiber. 40 

2. A frictional material as claimed in claim 1 wherein 
the central core is a robing or a yarn made of one 
or more of glass fibers, rock wool or ceramic fib- 
ers. 45 

3. A frictional material as claimed in claim 1 or claim 
2 wherein the covering element is a sliver made 
of one or more of staple fibers, aromatic polya- 
mide fibers or flame-resistant fibers. 50 

4. A frictional material as claimed in any one of the 
preceding claims wherein the impregnating agent 
is a bituminous material and/or a synthetic resin. 

55 

5. A frictional mat rial as claimed in any one of the 
preceding claims wherein the ratio of the central 
core to the covering element is such that the cen- 
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FIG.1 
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FIG. 3 
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